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One of the most frequently used methods for the diagnosis and treatment of heart diseases is cardiac
catheterization which increases the anxiety level in patients before surgery. In this random clinical study,
62 people undergoing coronary angiography were randomly assigned to experimental and control
groups. The necessary data were collected through a hemodynamic variable sheet, the STAI anxiety
questionnaire and a pain scale. The experimental group subjects were asked to listen to a Guided Im-
agery CD for 18 min. The mean level of anxiety for the Guided Imagery group after the intervention
decreased significantly. The comparison of the means of hemodynamic parameters before and after the
intervention showed a small decrease after the intervention, but this reduction was not statistically
significant. Moreover, the means of pain as measured by pain scale showed that the control group had
slower level of pain but, again, this difference was not statistically significant.
© 2015 Elsevier Ltd. All rights reserved.1. Introduction
The death rate among patients suffering from cardio-vascular
diseases including coronary heart diseases has decreased since 40
years ago [1].
Cardiac Catheterization is an invasive diagnosis procedure
providing vital information on the valve disease of the heart and
the functioning of the heart ventricles. It is also used tomeasure the
internal pressure of the heart, the oxygen level in different parts of
the heart and the output level of the heart. In this method, fluo-
roscopy liquid is injected into the coronary arteries so that heart
cavities and heart walls can be observed [2].
Every year, around 2 million Americans undergo catheteriza-
tion, and this number is increasing due to the reliability and ac-
curacy of the diagnosis of coronary diseases by this method [3].
Although it is one of the most accredited and reliable methods inidwifery, Next to the Police
12654874.the diagnosis of cardio-vascular diseases, catheterization can pro-
duce anxiety and panic in patients [4].
Anxiety is an undesirable state of nervousness and distress
caused by the fear of disease, hospitalization, anesthesia or surgery
in patients [5]. The factors usually responsible for the increased
level of anxiety in patients undergoing angiography are: one's
pervious surgeries, pain, unfamiliar environment and fear of angi-
ography [6].
When one experiences anxiety, the level of Catecholamine,
Adrenocorticotropic hormone (ACTH), Prolactin, Cortisol and
Prostaglandins in his or her blood increases. In addition, anxiety has
some adverse effects on patient's physiological reactions including
breathing, heart beats, the consumption of myocardial oxygen in
the body, the concentration of adrenaline and noradrenalin in the
plasma, the heart output, and the blood pressure, all of which can
put the patient in danger in the operating room [7].
The major purpose of the pre-operation treatment phase is for
the nurses to maximize the physiological and mental well-being of
the patient and to help him to adapt himself to the operation
condition and the resulting anxiety and nervousness [8].
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before operation (surgery) include medical and non-
pharmacologicones. One of the medical methods is the prescrip-
tion and use of Benzodiazepine. However, because of the temporary
effect of this medication and its side-effects, the use and application
of non-pharmacologic methods has been increasingly used. Many
research studies have been done on these methods. One of the
methods to control pain and anxiety is the application of comple-
mentary medicine [9].
Guided Imagery, as a mind-body technique, is based on the fact
that the mind and the body are interrelated and hence can have
interaction to produce health and to control illness. In guided im-
agery, the same section of the brain activated while one experi-
ences a real event is activated. In other words, the patient is helped
to develop in his mind the desirable image he likes to experience so
that he can feel, see, hear, and smell that event like reality.
Guided imagery is a technique in complementary medicine
which patients can learn through audio books and ordinary books
or by an instructor in order to use it to control his panic, anxiety and
mental distress [10].
In this technique, the patient is instructed to breathe deeply
abdominal and diaphragmatic, and then, to relax his muscles while
imagining he is in a beautiful jungle or at seaside and trying to hear
the sounds around and to smell the smells usually found there [11].
Recent research studies show that concentrating on amental image
and thinking positively can have a positive effect on one's mood
[12].
In their study, Antel et al. (2004), in their pilot study on the
treatment of patients undergoing joint transplant surgery, showed
that guided imagery could be used to lower pain, anxiety, and
painkiller consumption, and to shorten the length of hospitaliza-
tion [13].
With the same token, Gonzales et al. (2010) reported that
guided imagery reduced anxiety level and pain of their patients in
the second hour after the surgery, however, it did not have any
significant influence on pain in the first hour after surgery, either
did it have any effect on subjects' satisfaction, the amount of
painkillers taken and the length of their stay at the hospital [14].
Because anxiety commonly faced before surgery has many adverse
effects on patients, and because guided imagery is readily accepted
by patients because it is not an invasive method, the present study
aimed at studying the possible effect of guided imagery on the
reduction of pain and anxiety, and its possible effect on other he-
modynamic features (symptoms) of patients before going under
angiography.2. Material and methods
This study was a randomized clinical trial on 62 subjects going
under angiography, classified into two experimental and control
groups of 31 subjects. The subjects participating in the study were
randomly selected from a population of patients staying at CCU and
Heart Ward at Vasei Hospital of Sabzevar affiliated to the Medical
University of Sabzevar. The subject needed to go under Angiog-
raphy for their treatment in 2013.
The subjects were first selected based on availability and pur-
pose of the study. However, having been selected, they were then
randomly by permuted-block randomization assigned to the
experimental and control groups. The followings were inclusion
criteria in the selection of the subjects: the subjects should be in
35e69 age range, they needed to be literate, they should not be
suffering vision and hearing disorders, they had to go under coro-
nary angiography, they should no be addicted to drugs, alcohol, the
needed to go under angiography for the first time. The exclusioncriteria were the followings. Those not satisfied with the treatment,
those needed to take painkillers.
The subjects were required to fill out the following four
questionnaires.
1. Demographic and identification questionnaire.
2. Spielbergger state-trait anxiety questionnaire before and after
Intervention i.e., listening to music before the patients ‘going
under angiography. It is a standard, reliable and valid ques-
tionnaire commonly used in studies on anxiety [14,15,16].
3. Pain Scale the validity of which is confirmed by Jenson and
Carole [17]. Its reliability is estimated to 0.78 and 0.83 by Farar
and Good respectively [18,19].
4. Hemodynamics Check List recording information related to
systole and diastole blood pressures, pulse and respiration rate
was administered three times in the morning of the angiog-
raphy day, before intervention and after intervention.
The anxiety level of the experimental group was measured
before and after the Intervention. More specifically, having filled
out the questionnaire once, the subjects were put in a relaxing quiet
environment reducing and eliminating environmental stimuli (dim
illumination, and noisy coming and going of other patients and
doctors) while listening to audio input creating a guided mental
image for them for 18 min through headphones. Then, Spielberger
questionnaire was administered once more to measure their anx-
iety. The control group received no intervention; their anxiety level
was measure before the start of the study and after Intervention,
simultaneously with the experimental group.
The level of the pain experienced by the subjects in both groups
was measured after the angiography procedure through Pain Scale.
Moreover, the hemodynamics symptoms of the subjects in both
groups were determined three times: twice before the interven-
tion, once in the morning of the angiography procedure day and
once 1 h before the Intervention, and the third time after the
Intervention.
In this study, knowing that the procedure is harmless for the
subjects, the researcher selected the subjects the morning of the
angiography. Having explained the procedure to them, she ob-
tained their consent to take part in the study. Moreover, they were
told that they can quit the study at any time in their volition and the
proposal for the present study was introduced in the committee for
Ethical Issues at the Medical University at Sabzevar and was
confirmed and registered with this code number medsab.Rec.92.11
and at IRCT with this code number IRCT2014010916148N1.3. Results
The 62 subjects participating in this study had an average age of
57.06 ± 8.9 years old, ranging from 35.15 to 69.12. From among the
participants, 25 (%40.3) were females and the remaining 37 (59.7)
were males. As to their marital status, 48 were married while 14
were divorced or widowed. 29 did not hold a diploma, 21 ones had
a diploma and associate degree while 12 had university degrees
(Bachelor and Master).
The results of Chi square analysis showed that there were no
statistical significant differences between the subjects in experi-
mental and control groups at 0.05 level in terms of sex, age, marital
status, education, life place, job and insurance (Table 1).
A t-test revealed that the differences between the levels of all
three forms of anxieties for the control group before and after the
intervention were not statistically significant at p < 0.05 level
(Table 2).
Table 1
Compare information about the individual units in the study and control groups.
Variable Guided imagery group (31) Control group (31) Statistical test p-value
Age Year (mean ± sd) 56.81 ± 1.46 57.32 ± 1.76 t-test 0.60
Sex mean 18 (58.1) 19 (61.3) Chi square 0.79
female 13 (49.1) 12 (38.7)
Marriage Married 25 (80.6) 23 (74.2) Fisher's exact 0.53
Widowed ordivorced 6 (19.3) 8 (25.8)
Education Diploma> 14 (45.1) 15 (48.4) Fisher's exact 0.94
Diploma 11 (35.5) 10 (32.3)
Bachelor 6 (19.4) 6 (19.4)
Table 2
The comparison of Trait, State and State-trait anxiety of the control group before and after the intervention on the experimental group.
Variable State-trait anxiety p value State anxiety p-value Trait anxiety p-value
Mean ± SD Mean ± SD Mean ± SD
Control group After intervention Before intervention 0.98 After intervention Before intervention 0.93 After intervention Before intervention 0.73
102.54 ± 1.30 148.02 ± 1.29 53.35 ± 0/8 53.32 ± 0.9 49.22 ± 5.27 49.12 ± 5.44
Table 3
The comparison of Trait, State and State-trait anxiety of the intervention group before and after the experimental group.
Variable State-trait anxiety p value State anxiety p value Trait anxiety p-value
Mean ± SD Mean ± SD Mean ± SD
Experimental group After intervention Before intervention <0.001 After intervention Before intervention <0.001 After intervention Before intervention <0.001
89.25 ± 11.03 103.67 ± 13.9 45.16 ± 1.2 53.06 ± 1.2 44.09 ± 7.75 50.4 ± 7.31
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(Trait, State, and Triat-State) for the experimental group were sta-
tistically significant at p < 0.001 level (Table 3).
KolmogoroveSmirnov test and Q_Q Plot test were used to check
the normality of the distributions of the before-intervention anxi-
ety scores of the control and experimental groups. Then, a t-test
and U-test were performed on the anxiety data obtained before the
treatment to ensure the similarity of both groups on this variable
(Table 4).
As shown in Table 4, the result of the statistical analyses done
showed no significant statistical difference at 0.05 level between
the control and the experimental groups on Trait, State, and Trait-
State anxieties as measured by the anxiety tests used before
intervention.
As for the anxiety level of the subjects after the Intervention,
first a model was developed. Then, an analysis of covariance
(ANCOVA) was fit by a regression model to keep the possible effect
of the moderate variables including education level, job, place of
residence and the like constant.
The results revealed that when the effects of the moderate
variables such as age, education, were held constant, there were
statistically significant differences between the two groups in
terms of state, trait, and state-trait anxieties at 0.01 level. More
specifically, therewas a significance difference of 6, 8, and 13 scores
between the experimental and control groups in state, trait, and
state-trait anxieties, respectively. The levels of all forms anxieties as
measured by the tests in this study were lower among subjects inTable 4
The comparison of the Trait anxiety, State, and Trait-state anxiety scores of patients und
Before intervention
Variable Mean ± Sd state anxiety
Intervention group 53.06 ± 1.2
Control group 53.32 ± 0.9
p-value 0.688the experimental group than those in the control group. In sum, the
results showed that guided imagery had a positive influence on the
reduction of anxiety level in the experimental group (Table 5).
The normality of the distributions of the pain scores of the
subjects in both groups was proved by KolmogoroveSmirnov and
Q-Q Plot test. Then, a t-test was performed on the pain scores of the
experimental and control groups (Table 6).
As illustrated in Table 6, although the average level of pain
suffered by the subjects in the experimental was lowered, the dif-
ference in the average pain level between the groups was not sta-
tistically significant.
Moreover, a matched t-test and ManneWhitney were done on
the average scores of hemodynamics variables (symptoms) in each
groups before and after the treatment. The obtained results showed
that the average hemodynamics scores before and after the treat-
ment were not significantly different for each group (P > 0.05).
A GEE test was used three times to compare the hemodynamics
measures (systole blood pressure, diastole blood pressure, pulse
and breathing) longitudinally (over time). The results revealed that
the reduction in the average systole blood pressure, pulse and
breathing rate observed after the treatment was not statistically
significant (Table 7).
4. Discussion
The findings of the present study showed that Guided Imagery
may be used as a technique to reduce the anxiety level of those toergoing angiography before intervention in control and experimental group.
Mean ± Sd trait anxiety Mean ± Sd state-trait anxiety
50.41 ± 7.31 103.67 ± 13.9
49.12 ± 5.44 102.48 ± 7.19
0.144 0.212
Table 5
The results of analysis of covariance on scores of State, Trait, And State-Trait anxiety levels between the control and experimental groups after intervention.
Anxiety after Coefficient Anxiety before Group
Value Coefficients(b) p value Coefficients(b) p value Coefficients(b) p
Stata anxiety 34.51 <0.001 0.503 <0.001 8.015 <0.001
Trait anxiety 13.48 0.023 0.747 <0.001 6.18 <0.001
State-trait anxiety 57.63 <0.001 0.59 <0.001 13.78 <0.001
Table 6
The comparison of the pain level for the control and experimental subjects after
angiography procedure.
Variable Mean ± SD intervention group Mean ± SD control group
Pain 5.52 ± 1.82 5.84 ± 1.80
p-value 0.487
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promising anxiety-reducing measure in non-medication nursing
care (attention). If patients are willing, Guided Imagery and other
similar techniques can be used as non-medication interventions
with no serious side effects to reduce their anxiety level in stressful
situations, for example, when they are waiting for operations.
Moreover, the reduction of blood pressure and pulse (heart beat) by
these techniques has a positive effect on prognosis of the patients.
In this study, it was shown that using Guided Imagery played a
significant role in reducing the anxiety level of the subjects in the
experimental group (p < 0.001).
Antall (2004) showed that Guided Imagery reduced pain, anxi-
ety, the length of the patients' stay at hospital (hospitalization), and
the amount of painkillers taken by patients [13].
Gonzales (2010) reported that Guided Imagery had a significant
role in the reduction of anxiety before the operation, and the pain
experienced during the second hour after the operation. However,
it had no significant effect on the pain level in the first hour after
operation, the length of hospitalization, the amount of medicine,
and patients' satisfaction [14].
From the findings of this study and other similar studies done so
far, it can be concluded that Guided Imagery, as a no-medicine
technique can be used to reduce anxiety and prognosis procedure
considerably. According to the findings of the present study, there
was a significant difference between the anxiety level of the pa-
tients in experimental group before and after the intervention
(p > 0.001). However, a comparison of the measures of the anxiety
levels of the control group with no treatment before and after the
study revealed a surprising increase.
It seems that the increasing anxiety of patients before opera-
tions is due to patients' uncertainties, their fear of operation and
anesthesia [20]. Halpin et al. (2002) studied the effect of Guided
Imagery on the anxiety level, pain, treatment satisfaction, the
length of stay in hospital and the cost of treatment of the patients
undergoing heart surgery. The result of their study showed that
guided imagery reduced patients' anxiety, length of their stay in
hospital, treatment cost while increasing their satisfaction [21].
Thomas et al. (2010), in their study on the reduction of pain andTable 7
The results of GEE test on Hemodynamic symptoms after the treatment.
Variable Group b Confidence interval (95%) p-value
Systolic blood pressure 0.022 0.090, 0.046 0.5
Diastolic blood pressure 0.0001 0.066, 0.066 0.9
Pulse 0.017 0.05, 0.023 0.3
Breathing 0.018 0.972, 0.035 0.5anxiety of the patients after undergoing joint atroplasty, concluded
that guided Imagery had no significant role in the reduction of
anxiety and pain level of their patients [22]. Aboghasemi et al.
(2010) found that of Guided Imagery had a significant positive ef-
fect on the anxiety, depression and hope for treatment (treatment
expectancy) of women suffering from cancer [23]. The study by
Wallas on the effect of music on the anxiety level of patients
waiting for coronal cauterization showed that the resulting relax-
ation had a significant effect on the reduction of the heart beat and
blood pressure of the patients in the experimental group [24].
Therefore, the results of the present study and the previous
studies show that relaxation reduced anxiety through lowering
sympatic activities while increasing para-sympotic activities of the
body. Studies so far show that patients, instructed anxiety-control
strategies, and before-the-operation adaptation skills, suffered a
lowered anxiety and lesser physical pain after the operation. These
studies also show that the length of stay of these patients after the
operation in the hospital is shorter compared to that for other pa-
tients [25].
One of the limitations of this study is the low number of subjects
in experimental and control groups. It is highly suggested to
replicate this study with more subjects (participants) to see if the
findings of the present study are generalizable. Another possibility
is to compare the effect of guided imagery techniques with those of
other relaxing techniques on subjects with characteristics different
from those of the present study.
5. Conclusion
In general, the obtained results show that the anxiety, pain and
hemodynamic measures of the patients to go under cauterization
may be reduced by Guided Imagery. These findings show an in-
crease in the parasimpatic activities of the body leading to a change
in the physiological responses of the body which, in turn, reduces
the anxiety level. The use of non-medication techniques to reduce
and eliminate anxiety seems quite advisable in that these tech-
niques are feasible everywhere, and moreover, the harmful side
effect of medicine treatments can be avoided.
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